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Session Description
During this presentation we will explore how working cross
curriculum enhances learning within the visual arts, science and
mathematics. We will discuss how the visual arts curriculum can
be created in order to bond with STEM courses for student
success. Through exploration we will discuss how collaboration
within these courses can be used to solidify cross curriculum
understanding and learning.

Session Description
• We will be exploring why microscopes in the art room are an
important part of the visual arts.
• We will discuss how cross curriculum enhances learning within
the visual arts, science and mathematics.
• We will discuss how the visual arts curriculum can be created
in order to bond with STEM courses for student success.
• Through exploration we will discuss how collaboration within
these courses can be used to solidify cross curriculum
understanding and learning

A little about me…

Joyce Symoniak
Fine Arts Faculty| Adjunct Professor at Columbia
College | 35 years of teaching experience
I run student independent research studies in studio arts,
computer arts, art portfolio development and art history.

• I am not a science person.

A little more about me…

• I am a visual arts person and an artist.

• MFA from Governors State University specializing in digital Imaging and independent film
• MA specializing in studio arts/carbon works
• BFA in medical illustration

• Visual arts faculty: 28 years teaching experience in studio art, digital art and art history at the
college level
• Visual arts faculty: 7 years teaching at Illinois Mathematics and Science Academy
• Developed classes: 3D Design Foundations, Art and Design, Digital Photography, Graphic Design
and Technology, Observational Drawing, Printmaking, and Scientific Illustration
• Published several articles on artistic techniques and have written/designed a book for children
with special needs helping them to learn basic writing skills.
• Exhibits artworks: Nationwide and internationally

A little more about me…

Please feel free to
scan and follow along.

Information about IMSA
•
•
•
•
•

Illinois Mathematics and Science Academy (IMSA), is a state-funded residential
high school for gifted students in Illinois.
The school opened in 1986 with the first sophomore class of approximately 200
students
It’s located in Chicago’s far west suburb of Aurora
We have a current annual student body of about 650 sophomores, juniors, and
seniors
Admission is open to students from across Illinois; however, the process is
extremely competitive. Students who present the strongest combination of
credentials are invited to attend

Lets Us Begin
•
•
•

•
•
•

•

We will begin by exploring how our strategic plans works within the visual
arts curriculum.
We all understand why there truly are microscopes in the art room
We will explore a single course, Scientific Illustration and how we have
incorporated science into the course.
We will discuss the elements in which we incorporated the crossing of
curriculum within the visual arts
We will review an average project and outcomes
We will discuss how a visual arts curriculum can be designed help to enhance a
STEM curriculum
We will end with a round table discussion sharing ideas on crossing curriculum

Our Strategic Plan
How it all plays into the visual arts within a STEM based school and how
the visual arts can enhance STEM based learning.
1. Equity in STEM and accountability to our mission
• All students have equal opportunity to be a part of the visual arts program, via
being a member of a class or by stopping in the art room.
• All students within a class are assessed on their own skill level, their progression of
said skills and their mastery of the learning standards.
• All students are given up to date equipment for use during classes or by stopping
in the art room.
• All students are encouraged to participate in Local, State and National exhibitions.
All works set for exhibition are framed and delivered to the locations by Fine Art
faculty members.
• All students have their top works published in our Digital Commons, contributing
to their own e-portfolio.

2. Commitment to the growth of our people and having the mindset of a learning laboratory
• Faculty and staff are given opportunity for professional development allowing them to
create a learning laboratory.

What does a learning laboratory look like in the visual arts?
• In a visual arts learning laboratory students experiment with a verity of mediums in
order to produce and create exploratory pieces of art. This is done through trial and
error, with student collaboration.
• Projects are individually created, yet collaboration is highly encouraged.
• Tools and concept direction are taught to students along with guidance.
• Students are questioned as to their own thoughts of construction allowing them make
advanced choices.
• Students asked to reflect on their own works and concepts. Individual and class
reflection is an important part of the visual arts program.
• Students are encouraged to develop their concepts into tangible works of art.
Failure here is the most important part of learning.

3. Synergy between our academic program and impact throughout the state
• Visual arts works with the science programs by understanding the types of projects that
are being done within the science and math curriculums.
For example:
• 3D Design Foundations was created and implemented knowing students needed to
make models. Students are taught how to construct models with various materials
for presentation.
• Art and Design, while not a newer course it has updated to include programing by
our SEI team for statics on new project success.
• Graphic Design and Technology was created and implemented allowing students to
learn the best practices when creating a formal presentation. Students have full
access to Adobe CC, how to use a C-n-C machine and learn how to use a 3D printer.
• Scientific Illustration was implemented and created allowing students to visually
explore bisections of varied specimen, while learning about botanical and nonbotanical life. **Illustrations are shared through the state via Digital Commons. We
have gone beyond the state level and are working with a science class at Collegio San
Carlo in Milan Italy.
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Is it because there is no other place to put the broken
microscopes? Does the art room and even science
labs become the dumping ground for unwanted
school supplies?

Does anyone have a room that has been the dumping ground? What has been
dumped and how have you incorporated those items into the learning process?

Microscopes in the art room?
Yes we have microscopes in the art room.

What art courses do we use microscopes?
Art and Design
Digital Photography
Graphic Design and Technology

Observational Drawing
Scientific Illustration

What art courses do we use cross curriculum?
3D Design Foundations
Art and Design
Digital Photography
Graphic Design and Technology

Observational Drawing
Printmaking
Scientific Illustration

We create cross curriculum within
ALL ART COURSES.

We can add art into all Science and Math courses.

Let’s Explore…
• What type of microscopes are
being used?
– Digital/Video microscopes
– Full digital screens
– Micro SD card acceptance
• How are the microscopes are truly
used within the art room?

It is getting a bit buggy.

Tibia Spur x 10

Abdominal Sections x 12

Scientific Illustration Class:
•
•
•
•

Visual arts elective for 10th, 11th and 12th graders
The class is based on illustrating biological specimens
Students learn about botanical and non-botanical living specimen
Students take responsibility for their learning and enjoy learning
through visual research and drawing
• We decided to publish student work from this class because students
used learning from other classes to complete their projects

The Pre-work
• All students skills is assessed in the very first class, students are asked to
simply draw, design or conceptualize an idea.
• Students are allowed to pick their own medium in order to complete the
task. For example: a student can choose graphic (pencil), ink or paint.
• This allows me to successfully interpret a student’s skill level and gain
insight into each student’s individual ability.
• This gives me a baseline for individual assessment, and how to adjust
individualized teaching for overall class skills and to create individual
adjustments for every student.

The Pre-work
For this project students were asked
to actually draw a set of leaves.
They were allowed to pick from a
variety of leaves. This however give
me a baseline for the course and for
all projects moving forward.

Project Format
Brief Description: Working from an actual specimen create a botanical drawing of
features of a tree. Keep in mind this only for identification of the species. Therefore
you do not need exact measurements of each leaf, just ratios.
Problem Statement: Make a drawing in which anyone can look at your drawing and
easily identify the specimen. While you need not draw to 100% of specimen, you need
to draw in the correct ratio. To make you drawing work more simply you will need to
draw at 150% to 800%, or 1.5 to 8 times.
Goals: Become conscious of the characteristics of the species you are drawing. Refine
skills and perceptions involved in creating and controlling details of the specimen.

Objectives: Create a detailed oriented drawing of leaves from specimen.

Standards of Learning
Content Standard #1:
Understanding and applying media, techniques, and processes

Achievement Standard, Proficient:
Students apply media, techniques, and processes with sufficient skill, confidence, and sensitivity
that their intentions are carried out in their artworks Students conceive and create works of visual
art that demonstrate an understanding of how the communication of their ideas relates to the
media, techniques, and processes they use
Achievement Standard, Advanced:
Students communicate ideas regularly at a high level of effectiveness in at least one visual arts
Medium Students initiate, define, and solve challenging visual arts problems independently using
intellectual skills such as analysis, synthesis, and evaluation

Standards of Learning Continued
Content Standard #2:
Using knowledge of structures and functions
Achievement Standard, Proficient:
Students demonstrate the ability to form and defend judgments about the characteristics and
structures to accomplish commercial, personal, communal, or other purposes of art Students
evaluate the effectiveness of artworks in terms of organizational structures and functions
Students create artworks that use organizational principles and functions to solve specific visual
arts problems
Achievement Standard, Advanced:
Students demonstrate the ability to compare two or more perspectives about the use of
organizational principles and functions in artwork and to defend personal evaluations of these
perspectives Students create multiple solutions to specific visual arts problems that demonstrate
competence in producing effective relationships between structural choices and artistic functions

Standards of Learning Continued
Content Standard #6:
Making connections between visual arts and other disciplines
Achievement Standard, Proficient:
Students compare the materials, technologies, media, and processes of the visual arts with those of
other arts disciplines as they are used in creation and types of analysis Students compare
characteristics of visual arts within a particular historical period or style with ideas, issues, or
themes in the humanities or sciences
Achievement Standard, Advanced:
Students synthesize the creative and analytical principles and techniques of the visual arts and
selected other arts disciplines, the humanities, or the sciences

**Note: National Standards are being used for Scientific Illustration as parts of this course are
currently being shared, assessed and taught globally.

Finding the Right Specimen

Research? Yes research!
Visual Research. What is Visual Research?
Creating visual research you should look for how items grow and/or move.
•
•
•
•
•

Shape
Color
Size
Scale
Proportion

•
•
•
•
•

Patterns
Texture
Marks
Bones (if any)
Structure

The more images you have the easier your drawing will be.

Visual Research Isn’t Just Visual
Living Organisms Non-Botanical
1. Life color and color changes within the
stages of life.
2. Size changes within the stages of life.
3. Unique features.
4. Portions of features in comparison of
overall size.
5. Living environment.
6. Bone structure.
7. Internal system.
8. Muscle structure.
9. Distinguishing marks.
10. Anything found through research but
not apparent on specimen.

Living Organisms Botanical
1. Life color and color changes within the
stages of life.
2. Size changes within the stages of life.
3. Unique features.
4. Portions of features in comparison of
overall size.
5. Living environment and changes by
season.
6. Structure.
7. Growth patterns.
8. Root base.
9. Distinguishing marks.
10. Anything found through research but not
apparent on specimen.

Visual Research.

Students can write as
many notes on their
research as needed.

Using Microscopes For Research.

Curated Margin

Petiole Texture

Petiole

Using Microscopes For Research.

Veins

Midrib

Getting the Correct Proportions

Sketchbooks

Sketchbooks

Final Sketch

Final Projects

More Student Work

Student Work

Student Reflections
All students are asked to reflect on their own learning.
• What did you learn within the creation process? Be specific.
• Importance of research
• Drawing medium
• Viewing details
• Drawing technique
• Shading
• Drawing style
• What did you learn about your specimen? Be specific.
• Using what you have learned about your specimen how did that help you
in completing your drawing?
• What is the your favorite part of your overall drawing? Be specific.
• What is your least favorite part of your drawing? Be specific.
• Where and how can you improve your work?
• What do you feel you can do to improve your work?

Digital Commons/E-Portfolios
https://digitalcommons.imsa.edu/art/

Crossing Curriculum
Connecting art projects with science and math.

3D Design Foundations
Project Standards/Structures
Students were asked to find an animal in which
they had owned or had interest. Additionally
they were to research the structure of the
animals body in order to recreate the it using
reeds and cardboard.
Students start with basic research, exploring
their animal of choice bone and muscle
structures.

3D Design Foundations
Project Standards/Structures
Students were asked to find an animal in which
they had owned or had interest. Additionally
they were to research the structure of the
animals body in order to recreate the it using
reeds and cardboard.
Students start with basic research, exploring
their animal of choice bone and muscle
structures.

3D Design Foundations
What are the concepts students
are learning?
•

•
•
•
•

•
•

Create sketches of the animal skeleton and outer
structure.
Create strong model foundations
Understand how a foundation is created for support
Create a representation model
Use of varied hand tools
• Wire snips
• Hot glue
• Mat knife
• T-square
Create movement within a stationary model
Science
• Animal bone structure
• Animal muscle structure
• Animal environment

3D Design Foundations

Pathophysiology Class

3D Design Foundations
What are the concepts students
are learning?

Compare to
Pathophysiology Class

• Create sketch of animal skeleton
and overall structure.
• Create strong model foundations
• Create a representation model
• Reflection on model

•
•
•
•

Blueprint of heart model
Building the model
Demonstrating the model
Reflecting on the model

Digital Photography
Through a microscope
Students were asked to find a bacteria or
section of a specimen which they found to
be interesting.
They were asked to explain the bacteria
and their interest in the specimen.
They were asked to show an image of the
bacteria which a person could see the
structure of the cells. They were to create
correct colors while focusing on
composition.

Digital Photography
Standards of Learning
Content Standard 1: Understanding and
applying media, techniques,
and processes

Final Image Top
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Content Standard 3: Choosing and
evaluating a range of subject matter,
symbols, and ideas
Content Standard 6: Making connections
between visual arts and other disciplines

Digital Photography
What are the students learning?
•

•
Final Image Top

Original Image Below

•
•

In-depth Adobe Photoshop
• Crop tool
• Eye dropper
• Brush tool
• Spot healing brush
Understanding of color and how it works
within and image
Color balance within an image
Science
• Different types of bacteria
• The characteristics of bacteria
• How to use a microscope
• How to record an image using a
microscope

Graphic Design and Technology
Project Standards/Infographic
Students were asked to create an
infographic, subjects had to be from:
• Botanical
• Insect
• Fungi
• Bacteria
• Mechanical
(All needing to use a microscope)
Information requirements:
•
•
•

Title
3- 5 Images
5-8 Labeled Identifiers

Graphic Design and Technology
Standards of learning
Content Standard 1: Understanding
and applying media, techniques,
and processes

Content Standard 2:Using knowledge
of structures and functions
Content Standard 6: Making
connections between visual arts and
other disciplines

Graphic Design and Technology
What are the concepts students
are learning?
•

•
•
•
•
•
•

Adobe CC, Photoshop and InDesign
• Tools
• Page setup
• Best practices
Proper alignment for good design
Importance of text scale
Importance of text placement
Legibility
Viewer understandability
Science
• Understanding of a botanical
specimen
• Proper labeling of a specimen
• Creating a bisection

Think About It
What classes do you offer that you can incorporate science or math?
How and what can you do to enhance a single class or project by adding
art, science or math?
Join a small group and lets discuss the possibilities.

Special Thanks To…
To students
Marcella M
Brent R
Ellyn H
Saul L
Staff and Faculty
Jean Bigger
Fine arts and Wellness Teams
Science

Take-a-ways.
https://digitalcommons.imsa.edu/

Thank you.
If you still have questions please contact me
directly at,

jsymoniak@imsa.edu

